The anodization process:
The anodization procedures always consisted of: (i) a steady increase in the voltage until the anodization voltage was reached, (ii) the anodization at constant voltage, and (iii) the slow decrease of the applied voltage to open circuit conditions. In all cases the ramping periods were omitted from the graphs and only the constant voltage phase were plotted. Note that in these cases the current is two magnitudes higher than in the case of Ti or W anodization. 1, 2 This indicates the favorable dissolution of the NiO during anodization.
Anodization in the phosphate containing electrolyte (1. method): It was shown previously that this method inherently produces NiF 2 rich oxide layers 3 , because of the fluoride incorporation from the used electrolyte. However, this impurity phase can be removed by subsequent heat treatment of the film at 300 °C (as evidenced by EDX measurements Figure S3A ). Intriguingly, this heat treatment step reveals a hidden drawback of this method. 4 As the NiF 2 content of the film is removed the increase in the phosphorus and oxygen amount of the layers can be detected. This may indicate that some form of phosphate impurity (from the used electrolyte) migrates to the surface of the sample (see Figure S3A ).
Anodization in the complex electrolyte (3. method): Figure S4 . EDX spectra of the NiO samples (U = 30 V, 1 h) annealed at T= 500°C for different time. minutes of reaction, the flask was cooled down to room temperature. The suspension was precipitated by adding acetone to the mixture. The nanoparticles were collected by centrifuging. After precipitation, the particles were washed by centrifuging with hexane and redispersing in ethanol for at least 2-3 cycles, and finally stored in ethanol. After 120 minutes of reaction, the flask was cooled down to room temperature. The suspension was precipitated by adding acetone to the mixture. The nanoparticles were collected by centrifuging. After precipitation, the particles were washed by centrifuging with hexane and redispersing in ethanol for at least 2-3 cycles, and finally stored in ethanol. 
Synthesis of Pt nanoparticles:

Synthesis of 2.0 nm Pt nanoparticles
Synthesis of 4.8 nm Pt nanoparticles
Synthesis of 7.2 nm Pt nanoparticles
Synthesis of 8.6 nm Pt nanoparticles
